Altered circadian rhythms and oscillation of clock genes and sirtuin 1 in a model of sudden unexpected death in epilepsy.
Circadian rhythms are affected in many neurological disorders. Although sleep disturbances are known in epilepsy, data on circadian rhythm disturbances in epilepsy are sparse. Here, we examined diurnal and circadian rest-activity and sleep-wake patterns in Kcna1-null mice, which exhibit spontaneous recurrent seizures and are a model of sudden unexpected death in epilepsy. Furthermore, we sought to determine whether seizures or aberrant oscillation of core clock genes and a regulator, sirtuin 1 (Sirt1), is associated with disrupted rhythms. We used passive infrared actigraphy to assess rest-activity patterns, electroencephalography for seizure and sleep analysis, and reverse transcription polymerase chain reaction and Western blotting to evaluate expression of clock genes and Sirt1 in Kcna1-null and wild-type mice. Epileptic Kcna1-null animals have disrupted diurnal and circadian rest-activity patterns, tending to exhibit prolonged circadian periods. Electroencephalographic analysis confirmed disturbances in sleep architecture, with more time spent awake and less asleep. Although all epileptic mice manifested disrupted diurnal and circadian rest-activity patterns, we found no correlation between actual seizure burden and degree of sleep disruption. However, we found attenuated oscillations of several clock genes (ie, Clock, Bmal1, Per1, and Per2) and diurnal Sirt1 mRNA in the anterior hypothalamus. Attenuated oscillation of several core clock genes correlates with, and may underlie, aberrant diurnal and circadian rest-activity and sleep-wake patterns observed in Kcna1-null mice. This could contribute to late complications in epilepsy, such as sudden unexpected death in epilepsy. Sirt1 may represent a useful therapeutic target for rescuing circadian clock gene rhythmicity and sleep patterns in epilepsy.